Abstract: This paper represent the problem of quality electrical energy provided to the users has arisen. This is due to the increasing presence in network of nonlinear loads. They constitute a harmonic pollution source of the network, which generate many disturbances, and disturb the optimal operation of electrical equipments. This work, proposed a solution to eliminate the harmonics introduced by the nonlinear loads. It presents the analysis and simulation using Matlab Simulink of a hybrid active power filter (hapf) compensating the harmonics and reactive power created by nonlinear loads in steady and in transients. The usefulness of the simulation approach to hapf is demonstrated, have a better power quality insight using Matlab Simulink.
Introduction
A harmonic is a signal or wave whose frequency is an integral (whole-number) multiple of the frequency of some reference signal or wave. The term can also refer to the ratio of the frequency of such a signal or wave to the frequency of the reference signal or wave.
Harmonics are the mathematical way of describing distortion to a voltage or current waveform. The term harmonic referred to a component to a waveform that occurs at integer multiple of the fundamental frequency. Fourier theory tell us that any repetitive waveform in define in term of summing sinusoidal waveform which are integer multiple of the fundamental frequency. For the purpose of the steady state waveform with equal positive and negative half cycle.
For example, if the fundamental power frequency is50Hz, then the 2 nd harmonic is 100 Hz, the 3 rd is 150 Hz, etc. In modern test equipment today harmonics can be measured up to the 63 rd harmonic. When harmonic frequencies are prevalent, electrical power panels and transformers become mechanically resonant to the magnetic fields generated by higher frequency harmonics. When this happens, the power panel or transformer vibrates and emits a buzzing sound for the different harmonic frequencies. Harmonic frequencies from the 3 rd to the 25 th are the most common range of frequencies measured in electrical distribution or in power electronics systems.
12-Pulses Inverter [12-PULSE MULTILEVEL INVERTER]
Here the simulation of the 12pulse inverter is shown. There total 12 diode are used. This is connected to the 1-phase supply. By the switching operation we get the waveform which is shown in the below.
Where the first waveform is the IL1 is line current and we get the sine wave in the output. Now in the IL2 is the current is passed through the diode. as shown in the waveform first the diode is in the transient because first the diode worked as forward bias and that time the capacitor is initially charged so we get the transient waveform and then the capacitor is fully charged and release the energy so we get the near to steady state waveform. Here the point 0.01 the transient occur then to the point 0.06 and 0.07 we get the stable form. 
Simulation of Hybrid Active Power Filter

[Simulation of HAPF]
Here, the simulation of single phase hybrid active power filter is shown. Between source and rectifier in shunt active and passive filter are connected. In control scheme we use hysteresis current control scheme. Here we use rectifier as a non-near load.
Waveform of HAPF
12-Pulse Converter with Filter
[12 pulse converter with filter]
Here, 12-pulse converter with 30º and 60º is with hybrid active power filter is shown. The waveform of the 12 pulse converter with filter and without filter is shown at different angels 
Advantages
1) The noise and the vibration of the appliance will be reduces of same amount.
2) The waveform distortion will be reduce. 3) Safety for non linear load. 4) Increase efficiency. 5) Can produce the high gains.
Disadvantages
1) Can require many components.
2) Cost is high 3) Complicated circuit
Application
• Industrial Application like motor drives for pumping the Water, chemicals, steam etc.
• For domestic purpose like lightening load, fans, TV, refrigerator etc.
